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NUW3E«  NAME  ELEVATION 

CA?_S03  EASIH 

la(Cal.)  Caraofl  Pui  fi,6X 

2.  (Cali  PoiBon  Flat  7,?00 

3.  (C«1.)  31u«  Lakea  6,000 

IJOF.TEE-iN  GREAT  BASIX 
I*       Bald  "Curtain   5,720 

2.  Vlt-  LV    S'oUHtfciB  , 

l.(Cal.)  Cantor  Kounttln    9,400 

2.lC»l.)  Soaora  Pus  S.dOG 

3.  {Cal.)   -j:-.  ■-.  f   Porles  •  S.SOO 

4.  Ual.)  Dund>rc*;rg  F*ek  6,400 

Ml  low  Flat  5,250 

fi.^Cal.)  BMckfya  Rough.  7,900 

7.  (Cel.)  Lo»-Titt  Vaa-icws  7.200 

8.  (Cal.)  ~'.c.--  Fas*  9,900 

TAKOE  3ASIH 

l.lCtl.;  Lake  Uei'.la   6,40V 

2.iCal.)  ft»Meoi!#  1   8,100 

3.  <Cal.)  Harwis  V«adew   8,000 

4.  (01.)  freal  Bench   7,300 

5.lCal.)  Tmrt  Creek   7,000 

S«(C*1«)  r-t   6.5CO 

7. (Cel.)  '>p*r  Trueire*   6,400 

.     -J  .     Tehee  City  t>,?5C 

9.  (Cal.)  ftibiccc*  2  7,5O0 

10.  (Cal.)  f»  bioo-  *  3  6,700 

11.  Cal.)  aie^r^sona  ft  6,S0O 

12.1C-.1.J  Echo  ammlt  7,600 

15.  Karlette  Like  •  •  8,000 

14.  .a,-.T--t-:     r   1  7,360 

16.  Glenbrook  a  2  6,900 

16.  Mt.  Roee  10,000 
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FORECAST  SUMMARY 


In  the  Eastern  Sierra,  the  Lake  Tahoe  and  Truckee  River  Basins  will  provide 
their  normal  water^  the  Carson  River  (below  much  diversion  for  irrigation)  will 
flow  only  65*2;  percent  of  normal  and  the  East  and  Yfest  Walker  89e0  and  78*5  percent 
respectively.    The  period  covers  April-July®    All  lakes  and  reservoirs  are 
abundantly  filled© 

In  the  Humboldt  Basin  the  March  accumulation  of  snow  has  exceeded  the  usual 
If  the  summer  precipitation    attains  even  reasonable  expectency t  the  forecast 
made  March  1  should  be  realized,, 

On  the  upper  end  of  the  feeders  and  of  the  Little  Humboldt  the  runoff  should 
be  normal  but  at  the  lower  end  should  increase  because  of  the  water  table  to 
160-180  percent®    On  the  main  Humboldt s  the  discharge  bids  fair  to  rise  even  to 
200  percent. 

On  the  Southern  Feeders  and  in  Reese  River  Basin  the  heavy  increase  in  snow 
cover  in  March  will  build  up  their  flows  by  30  to  65  percent  of  normal  respectively© 
For  the  Reese  River  this  may  mean  a  supply  of  125  percent  of  normal© 

In  Eastern  Nevada  the  increase  in  snow  cover  add  precipitation  indicates  a 
water  supply  of  75  percent  of  usual* 

In  Southern  Nevada,  the  snow  cover  water-supply  can  scarcely  exceed  50  percent 
of  the  March- July  normal*    This  applies  also  to  Lake  Mead© 

At  the  Sheldon  Antelope  Refuge g  the  snow  cover  March  1  was  one- half  greater 
than  last  year  but  by  April  1  it  had  melted© 

At  the  Ruby  Lake  Wildlife  Refuge  the  season  will  apparently  be  normal© 


:;  •  •  V  "  -.N't;-:  • "  ;  .  -  "  . 
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APxRIL  1,  1946  SNOW  SURVEY  DATA 


Snow  Survey  Stations 
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Water 

Apr.  1 

(1945) 

Ft. 

In. 

CARSON  BASIN 

Crest-West  Carson 

3/22 

Carson  Pass 

8600 

83.5 

40.6 

33.9 

(48) 

70.6 

84.0 

Blue  Lakes 

8000 

4/3 

114.3 

35.5 

40.6 

48.1 

84.4 

84.6 

East  Carson 
Poison  Flat 

7900 

3/28 

30.4 

35.6 

14.8*** 

(18) 

82.2 

102.8 

WALKER  BASIN 

West  Walker 

4/4 

Sonora  Pass 

8800 

79.7 

35.6 

28.4 

(si) 

91.6 

88.1 

Leavitt  Meadows 

7200 

4/4 

25.8 

29.5 

7.6 

(16) 

47.5 

73.1 

Willow  Flat 

8250 

4/5 

41.8 

33.4 

14.0 

(16) 

87.5 

East  Walker 

4/3-4 

110.5* 

Center  Mountain 

9400 

18.8 

20.8 

45.7 

45.5 

100.7 

Buckeye  Forks 

8500 

4/2 

67.0 

31.3 

21.0 

26.0 

80.8 

83.1 

Buckeye  Roughs 

7900 

4/2 

63.4 

29.3 

18.6 

25.9 

71.8 

78.0 

Dunderberg  Peak 

8400 

4/5 

60.3 

30.5 

18.4 

(45) 

40.9 

49.3 

MONO  BASIN 

Crest 

4/1 

Tioga  Pass 

9900 

85.5 

37.5 

32.1 

(21) 

103.5 

111.6 

***The  storm  after  the  survey  was  made,  March  28th,  odded  4  inches  to  the 
water  content  bringing  it  up  to  14.8. 

4  Results  not  too  accurate,  15  inches  of  ice  blocking  the  tube. 
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PART  II.     HUMBOLDT  RIVER  BASINS 

EASTERN  AND  SOUTHERN  NEVADA 
NEVADA  NATIONAL  WILDLIFE 
REFUGES 


HUTBCLDT  BASIN 


Forecast  Data  for  Present  Season 


Snow  Cover  March  1 

Upper  Humboldt 

Little  Humboldt 

Reese  River 

Snow  Cover  April  1 
Percent  of  March 
1  Normal 


Upper  Humboldt 

North  Feeders 

South  Feeders 

Lamoille 

Lower  Humboldt 

Little  Humboldt- 
Quinn 

Reese  River 


Upper  Humboldt 
Elko 


1945-1946 
Percent  of  Normal 
1«  Snow  Cover  and  Precipitation 
High-Level  Low-Level  Precipitation  Nov- Feb. 

58,9  86,8 


102.7 
102.5 
65.2 
High-Level 


121.8 

112.5 
131.1 

149.4 


100.7 
155.7 


Low- Level 


56.9 


58.9 


54.9 


9194 
92.6 

Precipitation 


Nov- Men. 
(Wells- Elko* 
Lamoille  onlv) 

125.2  . 


March 


142.0 


121.8 


162.2 


166a8 


(  Paradise-Orovada) 

(Paradise- Or ovada) 
118.7 

(Austin) 
162.6 


243.8 
352.6 


2.    Temperature  during  March 

Temp.  Dept.  Mean  temp,  above  freezing 


-0,8°F 


17.6°F 


Lower  Humboldt 
Winnemucca 

Reese  River 
Austin 


+0.8 


+5.7 


2  2  ©  3 


1697 
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3©     Snow  Cover  Change  in  March 


Upper  Humboldt 
North  Feeders 


Normal 
Key  Courses 
only  (1935-1941) 
in.  (Water  equiv. 
in. ) 

-0.02 


1946 
General 
Average 
(Water  equiv© 
in. ) 

OoO 


Gain  or  Loss  over 
Perc entage 
Snow  Survey 
Mar.  1 
High- Level  Low«Level 


+9*8 


-21,4 


South  Feeders 


Lamoille 


+1,7 

+1*7 


+404 
+4.4 


+28.4 
+38.5 


+17*4 


Little  Humboldt- 
Quinn  River 

Reese  River 


-0.4 
+4.0 


+  4.8 
+90  «  5 


40    March  Runoff 


Normal 


Humboldt "at  Palisade 


Martin  Creek  near  Paradise  Valley 


35610 


1946 

Acre  Feet  Percentage 


32^600  A.F.  65,540 


4,130 


201.0 


114.4 


5.    Well  Measurements  -  To  Water 


March  1 


Upper  Humboldt  Valley 
(Average  7  wells) 


Lamoille  Valley 
(Average  5  wells) 


Normal 


1946 


Normal  1946 


11.62 
ft. 


10.70 
ft. 


4.24  4.20 

ft  a  ft . 
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Forecast 


The  precipitation  during  March  in  the  Humboldt  Basin  has  been  high  but  un* 
even  and  with  the  exception  of  the  Little  Humboldt  the  accumulation  of  snow  cover 
has  exceeded  the  usual.    The  mean  temperature  during  March  except  possibly  in 
Reese  River  Basin  was  less  than  1°F  from  normal. 

The  runoff  of  the  Humboldt  River  during  the  month  at  Palisade  was  201  o0 
percent  of  normal  and  of  Martin  Creek  in  the  Little  Humboldt  Basin  was  114.4  per- 
cent. 

If  the  summer  precipitation  attains  even  reasonable  expectancy,  the  forecast 
made  March  1  should  be  realized.     The  heavy  increase  in  snow  cover  during  March 
on  the  South  Feeders  and  Reese  River  will  increase  their  flow  30  to  65  percent  of 
normal  respectively. 

1.    Upper  Humboldt 

The  average  snow  cover  of  the  Upper  Humboldt  is  now  121.8  percent;  the 
Northern  Feeders  112 .5  percent,  the  Southern  Feeders  131.1  percent,  and  Lamoille 
Creek  149.4  percent.    The  March  precipitation  on  the  Southern  Feeders  was  35-45 
percent  of  norms!  above  thrt  of  the  Northern  Feeders. 

The  water  table,  which  has  continued  its  effect  of  a  full  100  percent  of 
normal  during  March  and  as  much  during  April,  must  become  a  factor  in  weighting 
the  forecest.     This  factor  will  be  as  high  as  x2  in  the  watersoaked  alluvial 
valley  of  the  main  Humboldt,  xl.6  on  the  feeder  streams  below  their  meadow  areas, 
and  will  disappear  on  the  steeper  slopes  above  the  canyon  mouths. 

To  the  last  class  belong  upper  Marys  (not  yet  gaged),   Secret  and  upper  Starr, 
upper  Lamoille,  upper  South  Fork.    The  main  Humboldt  at  Palisade  represents  the 
first  and  extreme  class. 

Because  of  the  uncertainty  of  the  weight  to  be  given  distorting  factors^  such 
as  watur  table  and  precipitation  during  runoff,  only  the  probable  flow  is  fore- 
casted.    The  normal  relationship  of  snow  cover  April  1  to  March  1  and  seasonal 
runoff  awaits  further  analysis. 
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2«  Lower  Humboldt 

(a)  Little  Humboldt-Quinn  Rivers 

The  forecast  of  96  percent  of  normal  for  the  mountain  slopes  of  the  Little 
Humboldt-Quinn  Rivers  Basin  represents  all  streams  in  the  area  including  the 
East  Fork  of  the  Little  Humboldt* 

The  temperature  departure  during  March  has  been  only  +0»8°F.  and  the 
precipitation  243 .8  percent  of  normal.    The  March  runoff  of  upper  Martin  Creek 
has  been  114 #4  percent  in  close  harmony  with  snow  cover  and  March  precipitation. 
The  abundant  precipitation  has  already  provided  one-half  of  summer  precipitation* 

Onlv  the  normal  for  Martin  Creek  is  available,  but  other  streams  for  which 
flow  data  are  being  accumulated  are  included  in  the  forecast. 


Normal  Flow 
(Acre-feet) 

March- July    Ma  rch- Sept  Q 


1946 


Upper  Martin  Creek  20,320 
near  Paradise  Valley 

Lower  Martin  Creek 
in  Paradise  Valley 

Little  Humboldt  at 
Chimney  Dam  Site 
(North  and  East  Forks) 

Little  Humboldt  near 
Paradise  Valley 
(Below  meadows) 

Cottonwood  Creek 
in  Paradise  Valley 


21,440 


March  -  July 


Percent 
of  Snow 
Cover 

96 


96 


96 


96 


96 


Foe  tor  Acre- 

of  feet 
Water 
Table 

None      19,500  96 


Small 


xl.6(?)» 
154(?) 

xl«6«* 

154 


March- Sept  * 

Percent  Acre- 
of  Run-  feet 
off 


xl.6  =    31,290  154 


96 


20,580 


S3, 020 


154(?) 


154 


(b)  Reese  River 

The  Reese  River  Basin  has  made  a  phenomenal  recovery  since  March  1  when  low- 
altitude  snow  was  entirely . lacking  on  the  courses  and  both  snow  cover  and  winter 
precipitation  were  only  90  percent  of  normal • 

On  April  1  the  snow  had  increased  to  155.7  percent  of  the  March  1  normal  and 
the  precipitation  for  the  month  was  352 06  percent  of  the  March-normal.  Nearly 
normal  snow  also  was  found  on  the  lower  courses.     The  temperature  departure  was 
only  +0.5°F. 

There  are  no  measurements  of  streamflow*    The  season's  water  should  be  well 
above  normal  and  may  approach  125  percent  even  with  only  moderate  summer  precipi- 
tation. 
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Average  Reese  River  Basin8       Gain  or  loss  in  snow  cover  +4,0  in. 
Precipitation  dept.  +3.84  in.    Temperature  departure  +5.7°F.     Mean  temperature 
above  freezing  16.7°F)#    No  runoff  records  available. 

Main  Humboldt  River        Precipitation  stations  only. 

Precipitation  at  Battle  Mountain-Winncmucca-Rye  Patch  Dam-Lovelock  (4,513- 
3,977  ft,).    Normal  0.65  in.  (Except  Rye  Patch)    1.64  in.  Inc.;  253.8^ 

Inc  . 

Runoff  Palisade  65,540  A.F.     (Normal  32,600  A.F#);  201.0$ 

Storage  in  Pitt-Taylor  Reservoirs  19,000  A.  F. 

Runoff  Callahan  Gaging  Station  near  Imlay  (abandoned) 

fye  Patch  Reservoir  storage  Apr.  1,  187,100  A.  F.  (0.75  ft.  above  top 
of  spillway  gates.    Maximum  storage  capacity  178,000  A.  F« 


rV*  :  -         h:  n  v  ■  v.  ■  I.  ■■    •  ■  UfH    i  rd  '      (  p. 
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Pnst  Rocord  1943-1946  of  Chance  in  v,!  ter  Content  of  Sno-.v  Cover  at  Key  Stations  at  Higher  Levels 

during  March 


Northern  Foodero 


Fox  Crook 
(C.800  ft.) 


1945 
March  1 
April  1 
Gr  in  or  loss 

194". 
M:  roh  1 
April  1 
Gi  in  or  loss 

194  b 
Moron  1 
April  1 
Oftin  or  lose 

Mi  roh  1 
April  1 
Gr  in  or  loss 

Average  for  poriod 
1935-1941 


9.6 


9.5 


6.9 
10. 8 

+.S.9 


9.4 

8*6 
-o7&" 


-0.2 


Bir  Bend 
(7,000  t. 


16.3 
15.3 
-1.0 


6.4 
5.6 


8.1 
12.1 

+-:.o 


10.1 
10.9 

T57fJ 


-0.01 


Precipitation 

in  inches 
(U.  S.  W.  B.) 
North  Fork- 
Tusonrora- 
Owyhee  (5,400- 
6,500  ft.) 
Normal  1.42  in. 
Total  Dept. 


0.71 


0.34 


-0.71 


-1.06 


2.28  +0.86 

1.73  +0.31 
1.31  -0,11 


Southern  Feeders  Prccipitf  tion 

in  inches 

Lamoille       Lamoill.j    Lcmoilla      Lamoille        (U.  S.  If,  B.) 
(7,100  ft.)(7,300  ft.)(7,700  ft.)(8,700  ft.)  Ltjnoille 

6,100  ft.) 
Normcl  2.H3  in. 
Tot  til  Dept. 


11.7 
10.7 
-1.0 


9.3 
10.2 
"+7J79- 


10.5 
17.4 
+6.9 


9.6 
12.4 
+2.8 


+0.8 


12.0 
10.8 
-1.2 


10.5 
10.6 
+0.1 


10.3 
15.0 
+4.7 


10.0 
IS. 6 
+3  .6 


+0.8 


13.7 
lo  .5 
-0.2 


13.0 
12.2 
-0.3 


12.1 
17.  3 
+5.2 


12.7 
17.3 

+1.5 


31.6 
35.0 


21.7 
21.7 

0 


19.1 
23.5 
+•,  .4 


30.1 
36.6 
+6.5 

+3.6 


1.64 


-1.19 


1.34  -1.49 


4.53  +1.70 


2.04  -0.79 


Mem  Temperature 
Elko  5,077  ft. 
Departure 
[Normal  37.6°F) 


+0.1 


-5.0 


"1.8 


-I  . 


-0.5 


Snow  Cover 
April  1 
Mean  temp.  (Percent  of 

above  freezing  March  1  Norm. 
(Norm.  10.1°F) 


17.0 


9.2 


12.6 


17.fi 


9,3 


89.5 


73.6 


113.6  Inc. 


Runoff  at  Palisade 

for  March 
Poroont  Poroont 
of  normal  of  normal 

Ma  roh  !iunoff  M-roh-July 

(?lorm-l  32,600  (Norm.  1  216, 
-•.F.)»  000  A.F.) 


340.5 


92.0 


136.6 


Upp'.T  Levels  121.8  201,0 
Lever  Lcvols  56.9 


!>i.i; 


30.6 


•Relationship  of  March  normal  to  March-July  norm/1  io  16.2'X 
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Fo roc est 


The  snow  cover  in  Eastern  Nevada  March  1  was  64*2  percent  of  normal  and 
the  precipitation  at  Ely  was  51  percent*    But  April  1  the  snow  cover  was 
78.4  percent  of  the  March  1  normal  and  the  March  precipitation  at  Ely  was 
102  «5  percent.    At  Lchmrn  oaves  the  percentage  was  172#3  percent.    The  tempore- 
turc  for  March  was  +2#9°F. 

The  increase  in  snow  cover  and  precipitation  should  indicate  a  water  supply 
of  75  percent  providing  precipitation  during  the  remainder  of  the  runoff  season 
continues  normal • 

There  are  no  normals  of  runoff 9 
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Forecast 

(a)  Mount  Charleston 

Although  the  March  precipitation  was  wholly  lacking  at  Las  Vegas#  1054  in» 
fell  at  Kyle  Canyon    near  the  snow  fields.     The  snow  cover  actually  increased 
during  March  from  44«8  percent  of  the  March  1  normal  to  60e6  percent*  However, 
the  March  1  snow  cover  was  only  52  percent  of  1945»    The  snow  cover  v/ater  supply 
can  scarcely  exceed  50  percent  of  the  March- July  normal* 

(b)  Lake  Mead 

The  storage  in  Lake  Mead  April  1  was  18,000,000  acre-feet»    The  snow  ©over 
in  the  Colorado  Basin  weighted  by  the  amount  of  water  contributed  by  the 
larger  tributaries  was  68 »7  percent  of  the  April  1  normals    The  net  expected 
flow  at  Bright  Angel  Creek  above  Lake  Mead  is  53 ©5  percent  of  the  April- July 
normal  or  4,815,000  acre- feet. 
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Forecast 

1»  Sheldon  Antelope  Refuge 

The  temperature  departure  for  March  was  only  +0»4©F#  and  the  precipitation 
88a5  percent  for  the  month*    The  water  equivalent  of  the  snow  cover  March  1#  1945 
was  3„1    in*  but  on  March  1,  1946  it  was  4#8  in*    Yet  on  April  1  only  a  trace 
remained© 

No  normals  have  yet  been  accumulated» 

2,  Ruby  Lake  Wildlife  Refuge 

The  snow    cover  during  March  has  increased  from  98,9  percent  of  March  1 
normal  to  112*8  percent.     The  temperature  departure  for  the  month  was  *>0*8°F  and 
the  precipitation  119  »6  percent.    The  season  will  apparently  be  normal* 
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Normal  Summer  Runoff 

March- July 

raid 

and  March- September 


Upper  Humboldt 

Martin 

C  reek 

at  Palisade 

in  Paradise 

Valley 

37  Yr» 

Average 

Seasonal 

Normal  Med i  en 

Normal 

Seasonal 

1903/04-1939/40 

1946 

Adjusted 

1946 

1903/06  and  1912/43 

March 

32,600 

65,540 

25,600 

3,610 

4,130 

April 

47,200 

39,700 

6,530 

May 

54,500 

51,000 

6,530 

June 

60,400 

70,500 

2,950 

July 

20,300 

16,500 

900 

Total 

215,000 

203,300 

20,320 

Augi 

3,600 

2,200 

620 

Sept* 

2,100 

1,700 

500 

March- 

Sept. 

220,700 

207)200 

21,440 

r 

•  ♦ 
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CRITICAL  NEEDS 


The  delay  in  obtaining  prompt  records  during  the  storm  of  eo.rly  April 
reemphasizes  the  needs  listed  in  1945. 

1*    A  larger  field  personnel  to  provide  substitute  observers  familiar  with 
the  location  of  the  courses. 

2#    Abundant  shelter  cabins  near  the  individual  groups/courses  to  provide 
opportunity  to  wait  for  favorable  conditions  of  snow  and  weather  for  surveying. 
These  should  be  equipped  with  rr.dioo 

3«    Motor  sleds  to  reduce  the  physical  exhaustion  caused  by  soft  snow  and 
driving  storms.     Some  day  soon  the  helicopter  will  take  their  place* 

The  snow- surveyor1 s  purpose  should  be  end  is  to  obtain  the  records  however 
long  the  delay* 
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Snow  Surveyors 
April  1,  1946 

Truckee  Basin 


A. 

Chase 

V. 

TT  | 

Hart 

J» 

Church 

A« 

TT 

Hanson 

P. 

Cowgill 

G. 

TT  5  1            1_       —  1  _ 

Hilsabeck 

Doll 
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Johansen 

B« 

T 
J» 

Johansen 

T 
J« 

Glynn 

T1 

E. 

Rail ord 

G. 

TT  _  J- 

Hart 

¥• 

Steiner,  Jr« 

Tahoe  Basin 

F. 

Barkley 

r  r 

H« 

Leonard 

R» 

T") .  -  4-  "1    —  m 

Butler 
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Marsh 

D. 

Gaiennie 

TT 

Oakley 

F. 

Giovannoni 

I. 

Simmonds 

TT 

Herz 

Simmonds 

TT  — .  « 

Herz 
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v v  i  s  e 

TT 

H» 

Tar  —  ~i  -T>  _ 

n'oli  e 

Carson  Basin 

Do 

Dean 

N. 

Green 

F# 

T*\  -  -  

Dean 

A. 

Hansen 

TT 

H. 

T1 

Freece 

T 

L. 

Smith 

R. 

Gardner 

vveso  vvalker 

C  o 

TT  1 

Houston 

G. 

Swainston 

East  talker 

L« 

Jenkins 

B. 

Mo she r 

TT                         TT           1          T  JJ_ 

TJpper  Humboldt 

T1 

P. 

Arc  imis 

L. 

Miller 

m 

Tl       •  -i 

Brierley 

P» 

Moore 

/i 

G, 

Black  ett 

E. 

Murphy,  Jr. 

A. 

Corta 

J  • 

Mu  rphy 

TT 

H. 

Corta 

A. 

Rohwer 

TT 

H« 

T>  •  1  1 

Dill 

C. 

Sprague 

G. 

tt  •in 

Hill 

Ae 

Supp 

R« 

Kuehner 

A. 

Torgerson 

W« 

Lear 

s. 

TT           !    —  1 

Jmola 

R. 

Mendive 

Lower  Humboldt 

V. 

Arzuaga 

E. 

Pitts 
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'        Seasonal  Snow  Survey  and  Forecast  of  Stream  Flow  —  April,  1946 
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Nevada  Co-operative  Snow  Surveys 


j  v 


PART  I— CENTRAL  SIERRA  QUADRANGLE 


7  1, 


/ 

Including  the  Truckee,  Tahoe,  Carson  and  East  and  West  Walker  Basins  of  the  Eastern  Slope 


CO-OPERATION 


/ 


The  organizations  co-operating  in  the  surveys  of  this  region  are:  The  Nevada  Co-operative  Snow  Surveys,  including  the  State 
of  Nevada,  through  the  State  Engineer's  office,  the  Truckee-Carson  Irrigation  District,  the  Washoe  County  Water  Conservation 
District,  the  Walker  River  Irrigation  District,  and  the  Sierra  Pacific  Power  Co.]  the  California  Co-operative  Snow  Surveys  headed 
by  the  Division  of  Water  Resources  of  the  Department  of  Public  Works  at  Sacramento  and  including  the  Pacific  Gas  &  Electric  Co. 
and  the  Nevada  Irrigation  District,  whose  employees  make  the  surveys  of  several  of  the  courses  used  in  this  forecast;  the  U.S.  For- 
est Service;  and  the  Division  of  Irrigation  of  the  U.  S.  Soil  Conservation  Service;  the  Nevada  Agricultural  Experiment  Station  at 
the  University  of  Nevada.  The  Division  of  Irrigation  is  the  organization  which  is  developing  and  co-ordinating  the  snow  surveys 
throughout  the  western  states.  All  of  the  above  organizations  contribute  financially  to  the  work. 

The  U.  S.  Weather  Bureau  also  co-operates  in  various  ways. 

PART  II.  Humboldt  Basin  and  Miscellaneous  is  prepared  under  the  direction  of  Dr.  J.  E.  Church  of  the  Nevada  Agricultural 
Experiment  Station,  University  of  Nevada. 


REVIEW  OF  LAST  YEAR 

The  following  table  shows  a  comparison  of  the  forecast  made  for  1945  and  the  actual  results.  It  will  be  seen  that  the  rise  of 
Lake  Tahoe  and  the  runoff  of  the  Truckee  River  checked  reasonably  close  with  the  forecast.  The  Carson  River  discharged  consid- 
erably more  than  expected  but  the  footnote  gives  a  probable  explanation.  As  to  the  West  Walker,  the  excess  may  have  been  due  to 
similar  excess  precipitation  during  the  spring  but  there  are  no  good  precipitation  stations  close  to  the  Walker  Basin  so  it  is  im- 
possible to  tell  about  spring  and  summer  excess  or  deficiencies.  The  East  Walker  discharged  very  much  more  than  expected  as  has 
been  the  case  during  several  other  years  recently.  We  hope  to  make  a  study  of  ground  water  conditions  in  Bridgeport  Valley  in  the 
future  to  aid  in  making  a  better  forecast  of  that  basin. 


1945  RESULTS 


1945  Forecast 

Actual  Results 

BASIN  OR  STREAM 

Normal 
Feet 

Amount 
Feet 

Percent  of 
Normal 

Percent  of 
Normal 

Amount 
Feet 

*Rise  of  Tahoe  April  1  to  High  Water  

1.68 

1.45 

86.3 

92.9 

1.56 

*Maximum  Elevation  

6228.10 

July  10  | 

i     July  11 

6228.21 

All  for  April-July  Runoff  except  East  Walker 

Acre  Feet 

Acre  Feet 

1 

1 

Acre  Feet 

f  Truckee  River  Natural  Flow  at  Farad  Exclusive  of  Tahoe.  

325,700 

260,000 

79.8  | 

76.6 

249,510 

Carson  River  at  Fort  Churchill  

230,000 

152,000 

66.1 

|  91.4 

210,167 

West  Walker  near  Coleville  .... 

191,200 

162,000 

.  84.7 

99.7 

190,690 

JEast  Walker  below  Bridgeport  Dam  

73,000 

66,000 

90.4 

138.1 

100.775 

*  Assuming  gates  closed  (no  outflow). 

tCorrected  for  change  in  storage  at  Donner  and  Independence  Lakes  and  Boca  Reservoir,  and  for  evaporation  from  Boca  Reservoir. 
tApril-August  Runoff,  corrected  for  change  in  storage  and  evaporation  at  Bridgeport  Reservoir. 


Precipitation  in  the  Central  Sierra  was  deficient  in  April  but  high  in  May  and  also  in  June  at  most  of  the  Stations. 

At  Tamarack  (Blue  Lakes)  the  April- June  precipitation  was  3.3  inches  above  normal.  At  Woodfords  the  total  for  April- June 
was  3.76  which  seems  high  for  that  location  but  there  is  no  normal  given  for  a  comparison.  These  two  should  help  account  for  the 
high  runoff  of  the  Carson  at  Fort  Churchill. 

OUTLOOK  FOR  1946 

Heavy  early  snows  in  November  and  December  of  1945  gave  an  unusually  good  snow  blanket  on  January  1  but  a  very  dry 
January  and  a  below-normal  February  changed  the  picture  materially. 

March  ended  with  a  good  storm  which  brought  the  total  water  equivalent  on  April  1  up  to  from  95r/r  to  112  of  normal  for 
most  of  the  high-level  snow  courses  in  the  Truckee  and  Tahoe  basins  with  low-level  courses  generally  yielding  considerably  lower 
returns. 

Considerably  lower  results  were  obtained  in  the  Carson  and  Walker  basins  and  the  snow  surveyors  had  so  much  difficulty  in 
sampling  the  Center  Mountain  course  in  the  Walker  basin  that  the  results  evidently  do  not  tell  the  correct  story. 

Difficutly  was  experienced  in  securing  personnel  who  could  make  the  surveys  at  the  desirable  dates  so  several  courses  were  sur- 
veyed after  the  middle  of  April.  Some  of  these  courses  had  lost  greatly  by  melting. 

The  conclusions  as  to  forecast  of  expected  results  are  found  in  a  table  following  the  large  table  of  April  1  snow  survey  data. 


NOTES  REGARDING  THE  VARIOUS  BASINS 

In  the  Truckee  Basin  the  storage  in  Boca  Reservoir  on  April  1  was  13,100  acre  feet  with  a  capacity  of  40.900  and  ample  water 
in  the  snow  of  the  Little  Truckee  Basin  to  fill  it  at  least  twice. 

Lake  Tahoe  was  at  elevation  6227.75  on  April  1,  containing  about  580,000  acre  feet  above  elevation  6223.0,  the  rim  at  the  out- 
let, the  similar  capacity  at  maximum  elevation  of  6229.10  being  750,000  acre  feet.  Some  water  will  be  drawn  from  the  lake  to  pre- 
vent filling  above  the  specified  maximum  of  6229.10. 

On  the  Carson  the  storage  in  Lahontan  Reservoir  April  1  was  250,000  acre  feet  with  a  capacity  of  286,000.  v 

On  the  West  Walker,  Topaz  Reservoir  contained  59,400  acre  feet  April  1,  the  capacity  being  60,000  acre  feet. 

On  the  East  Walker,  Bridgeport  Reservoir  was  practically  full  April  1,  the  capacity  being  42,500  acre  feet.  The  discharge  of 
the  East  Walker  has  exceeded  the  indications  of  the  snow  surveys  for  the  last  few  years — probably  due  to  the  building  up  of  ground 
water  storage  in  Bridgeport  Valley.  It  is  hoped  that  a  study  of  this  ground  water  condition  by  means  of  wells  can  be  started  soon 
to  aid  in  improved  forecasts  in  future  years. 

1946 


PROGRESS  SNOW  SURVEYS  DURING  THE  WINTER 


I 

Basin                          Snow  Course 

J 

i 

Alti-           1946                                                         April  1 
tude           Date     j     Depth    |                 |    Water    j  Normal 
of        |        of              of          Density  |    Equiva    j  Water 
Snow          Snow     i     Snow            %             lent      j  Equiva 
Course    |    Surve>    !    Inches    j    Water    |    Inches  lent 

Snow 

%of 
April  1 
Normal 

Year  1945 
%  of  | 
April  1    [  Date 
Normal  | 

South  Yuba 
and  Crest 

Furnace  Flat 

6600 

1/30  |  92.7 
3/5     !  109.3 

38.9 
45.2 

36.1    j  (59) 
49.4    !  (59) 

61.2 
83.7 

31.0 
55.9 

1/30 
2/26 

Fordyce  Lake 

6500 

1/29  |  89.1 
3/4    |  97.5 

41.3 
39.7 

36.8    |  (51) 
38.7    |  (51) 

72.2 
75.9 

31.4 
52.5 

1/30 
2/27 

6750 

12/30   i  71.7 
2/1     |  71.1 
3/1     j  84.6 

46.3 
44.9 
43.1 

33.2    |  (42) 
31.9    j  (42) 
36.5    |  (42) 

79.0 
76.0 
86.9 

'  46.0 
56.7 

2/4 
2/28 

Donner  Summit 

6900 

12/30 
2/1 
3/1 

84.9 
82.4 
97.5 

37.5 
40.2 
42.0 

31.9    i  47.8 
33.1    |  47.8 
41.0    j  47.8 

66.7 
69.2 
85.8 

46.9 
52.1 

2/3 
2/28 

Ward  Creek 

7000 

3/2     |  88.2 

40.6 

35.8  52.7 

67.9 

60.2 

3/4 

Independence  Camp 

7000 

3/3  66.2 

38.1 

25.2    [  (26.5) 

95.1 

64.5 

3/9 

Truckee 

Sage  Hen  Creek 

6500 

2/2     |  46.9 
3/2     |  54.1 

36.2    |    17.0    |  (22) 
34.8        18.8    !  (22) 

77.3 
85.5 

56.4 
64.5 

2/11 
3/11 

Truckee  No.  2 

6400 

2/3     |  49.5 
3/2     |  40.0 

32.1 

34.8 

15.9    |  (20) 
16.0    |  (20) 

79.5 
80.0 

63.5 

3/4 

Donner  Lake 

5950 

12/29  |  41.8 
1/31   j  47.6 
3/1     |  59.2 

58.8 
39.7 
36.5 

16.2        New  Course 
18.9    |    New  Course 
21.6    |    New  Course 

Truckee  R.  S. 

6000 

12/29   |  29.3 
1/31   j  33.9 
3/2     I  38.3 

28.0 
34.2 
36.3 

8.2        New  Course 
11.6        New  Course 
13.9        New  Course 

Tahoe 

Tahoe  City 

6250 

1/3         32.1  32.4 
1/31  |    28.2    !  35.5 
2/28   |    33.5    |  36.5 

10.4        15.9    |  65.4 
10.0    |    15.9  62.9 
12.2    j    15.9  76.7 

29.6 
36.5 

2/4 
3/1 

Marlette  Lake 

8000 

1/3     |    58.7    |  33.4 
3/3     |    65.8  38.7 

19.6    |    27.8    |  70.5 
25.5        27.8  91.7 

77.3 

3/1 

Daggetts  Pass 

7350 

2/2 
3/9 

33.7  |  31.2 

36.8  |  35.6 

10.5*  |    16.3    |  64.4 
13.1    |    16.3    |  80.4 

67.5 

3/3 

Richardson  No.  1 

6500 

3/10 

30.3    |  32.3 

9.8    |  (13)     !  75.4 

33.8 

3/3 

Richardson  No.  2 

6500 

2/3 
3/10 

51.1    |  26.8 
45.6    |  33.3 

13.7  |NoNormal| 
15.2  NoNormal] 

Echo  Summit 

7500 

12/31 
2/1 

2/28 

85.4    |  34.8 
87.8    |  40.2 
104.9    |  40.0 

29.7    |  (40)     |  74.3 
35.3    |  (40)     1  88.2 
42.0    |  (40)     |  105.0 

46.0 
70.8 

1/31 
3/1 

Upper  Truckee 

6400 

3/10 

25.4    !  40.6 

10.3    1  (11)     |  93.6 

Glenbrook  No.  2 

6900 

3/9 

48.5  30.9 

15.0    |  (20)  75.0 

Carson 

Blue  Lakes 

8000  1/31 
1  3/1 

74.6  37.2 
85.8    1  37.6 

27.8        48.1  57.8 
32.3    |    48.1    |  67.2 

57.4 
66.3 

2/4 
3/1 

Carson  Pass 

8600   |  1/21 
!  2/22 

59.1    |  40.4 
69.3  41.2 

23.9    |  (48)     |  50.0 
28.5    i  (48)     1  59.4 

38.5 
70.2 

1/25 

2/23 

Mono                               Tioga  Pass 

9900   1  3/2 

58.0  39.7 

23.0    I  (31)  74.2 

SS.4 

2/26 

^Incomplete. 


RESERVOIR  STORAGE  MARCH  1 

Lake  Tahoe,  Lake  level  6227.38  ft.         Topaz  Reservoir,  Storage  55,918  acre  feet 

Maximum  Permitted   6229.1    ft.  Capacity  approx  60,000  acre  feet 

Lake  Lahontan,  Storage  229,406  acre  feet         Bridgeport  Reservoir  39,541  acre  feet 

Capacity   286,000  acre  feet  Capacity  approx  42,500  acre  feet 


APRIL  1,  1946,  SNOW  SURVEY  DATA 


Density 

!  Normal 

Snow  Survey  Stations 

Elevation 

Date  of 

|  Depth 

of 

|  Water 

1946 

Last  Year 

of  Snow 

1946 

of 

Snow 

|  Water 

|  Equivalent 

Seasonal 

%  of 

Course 

Snow 

Snow 

% 

|  Equivalent 

April  1 

%  of 

Normal 

Feet 

Survey 

Inches 

|  Water 

Inches 

Inches 

I  Normal 

(1945) 

TRUCKEE  BASIN 

Crest  and  South  Yuba  

Furnace  Flat  

6600 

3/25 

126.0 

46.0 

58.0 

(59) 

98.3 

82.0 

Fordyce  Lake  

6500 

3/26 

100.1 

49.0 

49.0 

(51) 

96.1 

77.8 

Soda  Springs  

6750 

4/1 

103.4 

on  n 

39.7 

A  -*  -t 

41.1 

(42) 

97.8 

86.4 

Donner  Summit  

6900 

4/1 

116.6 

40.9 

47.7 

47.8 

99.8 

79.7 

Ward  Creek  

7000 

4/16 

101.1 

50.6 

51.2 

52.7 

97.1 

88.6 

Little  Truckee 

Webber  Peak  

8000 

4/1 

129.0 

35.5 

45.8 

56.9 

80.5 

64.7 

Webber  Lake  

7000 

4/1 

108.1 

36.7 

39.7 

38.1 

104.2 

78.5 

Independence  Lake  

7000 

4/7 

121.4 

40.4 

49.0 

(47) 

104.3 

83.6 

Independence  Camp  

7000 

4/6 

68.2 

43.4 

29.6 

(26.5) 

111.7 

78.9 

Independence  Creek  

6300 

4/6 

41.2 

38.8 

16.0 

(18) 

88.8 

80.6 

Sage  Hen  Creek  

6500 

A   !  O 

4/8 

55.4 

on  w 

39.7 

OO  A 

Z2.0 

(22) 

100.0 

82.7 

Eastern  Outposts 

Granite  Peak  

8200 

24.7 

Big  Meadow  

8800 

4/4 

64.4 

38.8 

25.0 

28.1 

89.0 

Mt.  Rose  

10,000 

4/6-7 

93.6 

40.6 

38.0 

(45) 

84.4 

90.7 

Lower  Levels 

Boca  No.  2  

5900 

3/29 

18.4 

25.5 

4.7 

(9) 

52.2 

61.1 

Truckee  No.  2  

6400 

4/1 

55.3 

34.7 

19.2 

(20) 

96.0 

78.0 

Donner  Lake  

5950 

4/1 

74.6 

37.9 

28.3 

Truckee  Ranger  Station  

6000 

3/28 

31.0 

38.4 

11.9 

Tahoe  City  

6250 

4/1 

40.0 

32.2 

12.9 

15.9 

81.1 

55.3 

TAHOE  BASIN 

Chest — Main  Sierra  ,  

Ward  Creek  

7000 

4/16 

101.1 

50.6 

51.2 

51.2 

100.0 

91.2 

Rubicon  Peak  No.  1  

8100 

4/6 

134.6 

37.3 

50.2 

48.9 

102.7 

Rubicon  Peak  No.  2  

7500 

4/6 

97.6 

39.2 

38.3 

(36) 

106.4 

Lake  Lucile  

8400 

4/14 

147.6 

42.8 

63.2 

61.2 

103.3 

93.5 

zEcho  Summit  

7500 

4/2 

127.7 

39.8 

50.9 

(42.5)z 

119.7 

94.8z 

Eastern  Outposts 

Mount  Rose  

10,000 

4/6-7 

93.6 

40.6 

38.0 

(45)' 

84.4 

90.7 

Marlette  Lake  

8000 

4/1 

87.2 

36.0 

31.4 

27.8 

112.9 

97,5 

Hagan's  Meadow  (Freel  Peak)  

8000 

4/19 

40.8 

40.0 

16.3 

21.2 

76.9 

86.8 

Lower  Levels 

Tahoe  City  

6250 

4/1 

40.0 

32.2 

12.9 

15.9 

81.1 

55.3 

Rubicon  Peak  No.  3  

6700 

4/6 

77.8 

36.4 

28.3 

(30) 

94.3 

Richardsons  

6500 

4/13 

27.9 

36.9 

10.3 

(13) 

79.2 

63.1 

Richardsons  No.  2  

6500 

4/13 

44.6 

40.6 

18.1 

Upper  Truckee  

6400 

4/19 

4.6 

39.2 

1.8* 

(11) 

16.4 

95.5 

Freel  Bench  

7300 

4/19 

13.5 

41.5 

5.6§ 

(15) 

37.3 

70.0 

Daggett's  Pass  

7350 

4/13 

37.6 

38.8 

14.6 

16.3 

89.6 

85.3 

Glenbrook  No.  2  

6900 

4/13 

51.3 

36.6 

18.8 

(20) 

94.0 

75.0 

WASHOE  VALLEY 

Marlette  Lake  

8000 

4/1 

87.2 

36.0 

31.4 

27.8 

112.9 

97.5 

Little  Valley  _  

6300 

4/2 

25.3 

36.8 

9.3 

CARSON  BASIN 

Crest — West  Carson  

xCarson  Pass    

8600 

3/22 

83.5 

40.6 

33.9 

(48) 

70.6 

84.0 

Blue  Lakes  

8000 

4/3 

114.3 

35.5 

40.6 

48.1 

84.4 

84.6 

East  Carson 

{Poison  Flat  

7900 

3/28 

30.4 

35.6 

14.8$ 

(18) 

82.2 

102.8 

WALKER  BASIN 

West  Walker  

Sonora  Pass....  

8800 

4/4 

79.7 

35.6 

28.4 

(31) 

91.6 

88.1 

Leavitt  Meadows  

7200 

4/4 

25.8 

29.5 

7.6 

(16) 

47.5 

73.1 

Willow  Flat  

8250 

4/5 

41.8 

33.4 

14.0 

(16) 

87.5 

East  Walker 

Center  Mountain  

9400 

4/3-4 

110.5 

18.8f 

20.8f 

45.7 

45.5f 

100.7 

Buckeye  Forks  

8500 

4/2 

67.0 

31.3 

21.0 

26.0 

80.8 

83.1 

Buckeye  Roughs  

7900 

4/2 

63.4 

29.3 

18.6 

25.9 

71.8 

78.0 

Dunderberg  Peak  

8400 

4/5 

60.3 

30.5 

18.4 

(45) 

40.9 

49.3 

MONO  BASIN 

Crest 

Tioga  Pass  

9900 

4/1 

85.5 

37.5 

32.1 

(31) 

103.5 

111.6 

*  Exceedingly  heavy  melting.  Snow  on  only  7  samples  out  of  23. 


§  Also  very  heavy  melting,  partly  bare. 

x  If  survey  made  April  1  it  would,  no  doubt,  have  been  about  the  same  as  for  Blue  Lakes. 

%  The  storm  after  the  survey  was  made,  March  28,  added  4  inches  to  the  water  content,  bringing  it  up  to  14.8. 
f  Results  not  too  accurate,  15  inches  of  ice  blocking  the  tube, 
z  New  normal. 


FORECAST  —  CENTRAL  SIERRA  —  EASTERN  SLOPE 


APRIL-JULY,  1946 


Basin  or  Stream 

Normal 
Feet 

Pro 

%  of 
Normal 

SEASONAL  FORECAST 
)able                               Possible  Minimum 
1          %  of  | 
Amount               Normal  Amount 

Rise  of  Tahoe — April  1  to  High  Water  

*Maximum  Elevation  of  Tahoe  with  Gates  Closed  (July  15)  

tMaximum  Elevation  of  Tahoe  with  Gates  Regulated  .... . 

1.68 

101.2 

Feet  Feet 
1.70     .  |       89.3  1.50 
6229.45     |                    |  6229.15 
6229.10     |                    |  * 

JTruckee  Exclusive  of  Tahoe  (Natural  Flow)  |  325,700 

Carson  River  at  Fort  Churchill  |  230,000 

West  Walker  near  Coleville  |  191,200 

§East  Walker  near  Bridgeport  Dam  |  73,000 

97.6 
65.2 
78.5 
89.0 

Acre  Feet  |                    |  Acre  Feet 
318,000     |       89.1       |  290,000 
150.000     |       52.2  120,000 
150,000     |       68.0       |  130,000 
65,000     |       68.5  50,000 

*  Assuming  gates  kept  closed. 

f  When  necessary  gates  are  opened  so  that  elevation  of  lake  will  not  exceed  6229.1. 


t  Corrected  for  changes  in  Little  Truckee  Reservoir  storage  and  Donner  Lake.  J 

§  The  forecast  period  for  the  East  Walker  is  April-August  because  of  late  melting  of  snow  in  high  altitudes  and  on  the  Northeast- 
ern slope  of  the  Sawtooth  Range  west  of  Bridgeport. 


Distribution  of  April-July  Runoff  in  Typical  Streams — 
Per  Cent  of  Total  April-July  Runoff 


Truckee  at 

Carson 

West  Walker 

Farad 

at 

at 

Excl.  of  Tahoe 

Clifton 

Coleville 

April   

32 

•  — 19  ^ 

—  "11 

May   

38 

36 

29 

June   

23 

34 

37 

July   

7 

11 

23 

April-July  

100.0 

100.0 

100.0 

A  retardation  in  the  earlier  months  of  the  series  assures  an 
increase  in  the  later  months  and  vice  versa. 


Table  A,  below,  shows  what  Lake  Tahoe  is  able  to  supply  at  various  elevations  with  gates  wide  open.  Table  B,  below,  shows  the  need 
of  drawing  from  the  lake  or  other  storage  during  the  summer  and  fall  to  maintain  a  flow  of  500  cubic  feet  per  second  at  Farad. 


A.  Draft  Possible  at  Various  Elevations: 


Elev.  (Ft.) 
6223.0 
6223.5 
6224.0 
6224.5 
6225.0 


Draft  (C.F.S.) 
0 

23 

88 
183 
325 


Elev.  (Ft.) 
6225.5 
6226.0 
6227.0 
6228.0 
6229.0 


Draft  (C.F.S.) 
520 
730 
1160 
1600 
2060 


One  foot  depth  on  Tahoe  is  equivalent  to  123,000  Acre  Feet. 


B.  Natural  Flow  of  Truckee  River  at  Farad,  Exclusive  of 
Tahoe  (Much  Affected  by  Rains)  August-October: 

Normal  Acre  Feet  Second  Feet 

August   7485  122 

September    5800  97 

October    6545  106 


WINTER  PRECIPITATION 


'Typical  Progress  through  winter  for 
Central  Sierra  Region: 


Dec. 
Date 


March 
%  Due 


Dec.  1  | 

0 

12 

|     Dec.  1 

Jan.  1 

21 

31 

|     Jan.  1 

Feb.  1  | 

50 

57 

|     Feb.  1 

Mar.  1  | 

76  | 

79 

|     Mar.  1 

Apr.  1 

100 

100 

I     Apr.  1 

Nov.-March 
%  Due  |  Date 


tSeasonal  Progress 


Tahoe  City 
Nov.-March,  1945-46 


1 

1      %  of 

%  of 

|  Actual 

I  Normal 

Date 

Seasonal 

Inches 

Due 

Dec.  1 

19 

4.85 

166 

Jan.  1 

63 

15.99 

214 

Feb.  1 

71 

18.01 

132 

Mar.  1 

82 

20.80 

95 

Apr.  1 

100 

25.33 

102 

*Based  on  U.S.W.B.  Revised  Normals,  % 
Due  being  averages  for  nine  U.S.W.B. 
Stations  in  Central  Sierra. 

f Percent  of  Normal  Due  based  on  U.S.W.B. 
Revised  Noi*mals  for  Tahoe  City. 

Nov.-March  normal  24.81 

Dec. -March  normal  21.89 


Reno,  Nevada,  April  26, 1946. 
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